Abstract: Sigmodon mascotensis Allen, 1897 is a cricetid commonly called the west Mexican cotton rat. From 1902 to 1969, it was designated a subspecies of S. hispidus after which, based on chromosomal and cranial characteristics, S. mascotensis was returned to species status. Dorsal pelage is brown and hispid, with ventral areas being whitish. This Mexican endemic rodent breeds throughout the year and inhabits tropical deciduous forest zones of western Mexico, mainly associated with grassy habitats. It is rare in tropical deciduous forest and abundant in grasslands and croplands. It prefers locations with higher percentages of ground cover in woody plants, forbs, and grasses, and lower in litter and bare ground. Preference is for more open and lower canopies. It is important prey for some carnivores, birds, and reptiles.
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subfamily Sigmodontinae, genus Sigmodon (Musser and Carleton 2005) . Traditionally, S. mascotensis was considered a member of the semi-naked-tail group also known as the hispidus group (Bailey 1902) , but more recent studies indicate that groupings based primarily on external morphological features are no longer valid. Various analyses have resulted in varied arrangements of Sigmodon species (e.g., based on DNA sequences from beta-fibrinogen gene, mitochondrial cytochrome-b gene, and the nuclear gene encoding interphotoreceptor retinoid-binding protein; chromosomal configuration; serum-albumin analysis) but most place S. mascotensis as the sister clade of S. arizonae, with S. hispidus as sister to this group (Elder 1980; Fuller et al. 1984; Elder and Lee 1985; Peppers 1998; Peppers and Bradley 2000; Peppers et al. 2002; Henson and Bradley 2009 ). Most include S. mascotensis in a revised hispidus species group. No subspecies are recognized (Musser and Carleton 2005) , with former subspecies now considered to be synonyms.
NoMenclatural NoteS. The genus Sigmodon was first recognized by Say and Ord (1825) with the description of Sigmodon hispidus. Allen (1897) described S. mascotensis based on 2 specimens from Mascota, Jalisco, he considered to be adults (male and female). Based on morphological resemblance, Bailey (1902) included mascotensis as a subspecies of hispidus, with S. h. mascotensis being used until 1969. Based on patterns of blood-serum transferrin (Dalby and Lillevick 1969) and chromosome analysis (Zimmerman 1970) , S. mascotensis and S. hispidus were judged to be different species. Prior to 1969, there were studies in western Mexico referring to cotton rats found as S. hispidus; however, due to the systematic overlap, it often is difficult to tell whether the species involved was S. mascotensis or S. hispidus.
Sigmodon mascotensis and S. colimae (from Colima) were described in the same publication by Allen (1897) , where he argued that S. mascotensis had a much browner color and a longer tail. Bailey (1902) stated that S. colimae was a synonym of S. mascotensis (S. h. mascotensis) and described S. h. tonalensis as a separate subspecies from Chiapas, the latter being larger and browner than S. h. mascotensis. S. inexoratus was designated as a new species from Jalisco by Elliot (1903) . It was judged to be as big as S. hispidus but grayer and with cranial features similar to S. mascotensis; however, it was larger and different in color (darker above with paler sides) than S. mascotensis. Hall (1949) named S. h. atratus from Michoacán, indicating it differed from S. h. mascotensis by having shorter hind feet, darker upper parts, hairier tail, and varied cranial features, including a shorter skull and higher degree of convexity of the skull dorsally. S. obvelatus from Morelos was named by Russell (1952) , claiming it differed from S. h. mascotensis in having smaller body size, being slightly paler color above and whiter below, and having a hind foot that was smaller and whiter rather than buffy. Goodwin (1956) named S. h. ischyrus from Oaxaca, declaring it could be distinguished from S. h. mascotensis by its richer color, smaller size, and dusky marks on the hind feet.
Sigmodon hispidus atratus, S. h. colimae, S. h. inexoratus, S. h. ischyrus (Zimmerman 1970) , S. h. tonalensis, and S. h. obvelatus were included as subspecies of S. mascotensis based on similarity in morphological, cranial, and chromosomal features (large size, grayish brown dorsum with strongly hispid fur, relatively long tail, cranium with relatively small auditory bullae and expansive temporal fossa, diploid number of 28 chromosomes, and fundamental number of 26). The subspecies are now considered synonyms of S. mascotensis (Musser and Carleton 2005) .
DIAGNOSIS
Sigmodon mascotensis has a grayish brown dorsal pelage that is uniform throughout (Fig. 1) . S. arizonae, Arizona cotton rat, has brown pelage too, but has darker upper parts and is yellowish on the flanks. S. alleni, Allen's cotton rat, has uniformly rich brown dorsal pelage, occasionally with rufous or cinnamonbrown tones . The pelage of S. mascotensis may not be distinguishable from S. hispidus, hispid cotton rat, but morphological and cranial features differentiate the 2 species.
Size of the foramen ovale in S. mascotensis averages ≤ three-quarters of the diameter of M3; it is larger in S. arizonae (about the diameter of M3 -Zimmerman 1970) . Greatest length of skull averages 36 mm for S. mascotensis and 40 mm for S. arizonae (Zimmerman 1970) . Presence of an oval-shaped fenestra on the parapterygoid fossa is common in S. mascotensis (70%) but rare in S. hispidus and S. arizonae . Distance between superior and inferior ridges is > 3.9 mm and the hind foot is 34-36 mm for S. mascotensis, whereas for S. hispidus the measurements are 3.0-3.2 mm and 31.0-32.5 mm, respectively (Zimmerman 1970; Carleton et al. 1999) . In S. hispidus and S. alleni, the temporal fossa is trapezoidal in shape over the posterior half of the parietal and squamosal bones, whereas in S. mascotensis the fossa is bigger and rectangular .
GENERAL CHARACTERS
Sigmodon mascotensis is a large-sized rat (total length 220-313 mm; 51-270 g- Carleton et al. 1999; Miranda 2002b ) with relatively big eyes (Allen 1897) . The ears are small (13-22 mm), rounded, and internally covered with hair (Allen 1897; Miranda 2002b) .
Dorsal pelage-brown with pale saturation, bright tone, and grayish hue-is formed by a combination of long, thin black hairs and short, thick brown hairs Ramírez and Chávez Tovar 2005) . Ventral pelage is light gray formed by hairs with plumbeous gray bases and white tips . The pelage in the nose area often is rich brown, contrasting with the grayish facial coloration (Fig. 2) .
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The tail is shorter than the length of the head and body combined (81-166 mm), nearly naked, covered with scales > 0.75 mm in length, dark above, and pale below Miranda 1986, 2000; Sánchez Hernández and Romero Almaraz 1995; Miranda 2002a) . The hind foot is 34-36 mm and covered with yellowish to whitish hair, with the 3 central digits longer than the external ones (Zimmerman 1970; Miranda 1986, 2000; Sánchez Hernández and Romero Almaraz 1995; Miranda 2002a; Ramírez and Chávez Tovar 2005) .
The skull is long and thin (Fig. 3) . The upper incisors are well developed. Dental formula is i 1/1, c 0/0, p 0/0, m 3/3, total 16 Miranda 1986, 2000) . The generic name Sigmodon is from the Greek and refers to the sigmoid pattern of the enamel of the 2nd molar with the crown worn down (Say and Ord 1825; Palmer 1904) .
Measurements (mm; mean ± SD with range and sample size in parentheses) of specimens for 2 samples from Nayarit ) with sexes combined were as follows: total length, 278.1 ± 20.1 (242.0-313.0; n = 20), 257.0 ± 21.4 (220.0-305.0; n = 32); tail length, 132.3 ± 12.3 (110.0-156.0; n = 20), 112.3 ± 10.5 (96.0-141.0 ; n = 32); hind foot length, 34.1 ± 1.9 (31.0-38.0; n = 21), 35.0 ± 1.7 (31.0-38.0; n = 33); occipitonasal length, 32.8 ± 1.9 (29.8-37.0; n = 27), 31.6 ± 1.7 (27.5-35.3; n = 40); zygomatic breadth, 18.7 ± 1.0 (17.0-20.7; n = 27), 18.3 ± 1.0 (15.6-20.7; n = 45); interorbital breadth, 4.9 ± 0.3 (4.5-5.5; n = 27), 5.0 ± 0.2 (4.6-5.4; n = 45); breadth of braincase, 14.0 ± 0.4 (13.1-14.7; n = 27), 13.9 ± 0.4 (12.6-14.6; n = 43); breadth of occipital condyles, 7.4 ± 0.3 (6.9-8.0; n = 27), 7.5 ± 0.3 (6.9-8.2; n = 41); depth of braincase, 11.3 ± 0.3 (10.8-12.2; n = 27), 10.8 ± 0.5 (8.9-11.7; n = 41); distance between temporal ridges, 4.0 ± 0.4 (3.3-4.8; n = 27), 3.7 ± 0.4 (2.5-4.4; n = 45); length of rostrum, 10.6 ± 0.9 (9.0-12.7; n = 27), 10.3 ± 0.7 (8.1-11.7; n = 43); breadth of rostrum, 6.4 ± 0.5 (5.5-7.4; n = 27), 6.3 ± 0.4 (5.3-7.2; n = 45); postpalatal length, 11.5 ± 0.8 (10.0-13.2; n = 27), 10.9 ± 0.7 (9.2-12.7; n = 41); length of bony palate, 6.1 ± 0.4 (5.2-6.9; n = 27), 6.1 ± 0.4 (5.1-6.8; n = 45); breadth of bony palate, 7.2 ± 0. 4 (6.7-8.0; n = 27), 7.4 ± 0.3 (6.8-8.0 ; n = 45); length of incisive foramen, 6.9 ± 0.6 (5.9-8.2; n = 27), 6.7 ± 0.5 (5.5-7.8; n = 45); length of diastema, 8.7 ± 0.7 (7.6-10.3; n = 27), 8.3 ± 0.7 (6.3-9.7 ; n = 45); breadth of zygomatic plate, 3.6 ± 0.4 (2.8-4.5; n = 27), 3.7 ± 0.3 (3.0-4.6; n = 45); length of zygomatic spine, 4.3 ± 0.4 (3.3-4.9; n = 27), 4.4 ± 0.5 (3.2-5.5; n = 46); length of auditory bulla, 5.3 ± 0.2 (4.9-5.8; n = 27), 5.3 ± 0.2 (4.7-5.8; n = 43); length of maxillary toothrow, 5.95 ± 0.26 (5.59-6.76; n = 27), 6.23 ± 7.23 (5.80-6.63 ; n = 46); width of M1, 2.01 ± 0.09 (1.84-2.26; n = 27), 2.09 ± 0.08 (1.94-2.34; n = 46); depth of upper incisor, 1.81 ± 0.08 (1.52-2.07; n = 27), 1.85 ± 0.15 (1.47-2.17; n = 46); and depth of mandible, 5.9 ± 0.4 (5.3-6.7; n = 27), 5.8 ± 0.4 (4.7-6.7; n = 46). Masses (g) for the same 2 samples were 99.6 ± 22.6 (63.0-148.0; n = 21) and 77. 4 ± 17.8 (51.0-122.0 ; n = 33). Martin (1979) provided the following measurements (sex not indicated) for S. mascotensis from Jalisco: mandibular alveolar length, 7.12 (6.90-7.28; n = 3); length of m1, 2.22 (2.18-2.25; n = 3); length of m2, 1.69 (1.62-1.81; n = 4); length of m3, 2.57 (2.48-2.67; n = 4); width of m1, 1.65 (1.56-1.73; n = 4); width of m2, 1.81 (1.78-1.83; n = 4); and width of m3, 1.73 (1.66-1.78; n = 4).
The pelage differs between adults and juveniles. Adults have a grayish brown back and whitish belly, while juveniles are yellowish tawny brown on the back and have a soiled buffy gray belly (Schnell et al. 2010 ). Juveniles and subadults have similar coloration but, in general, juveniles have a total length < 160 mm and subadults < 200 mm (Schnell et al. 2010) . Subadults can be distinguished from juveniles by the eruption of upper 3rd molars . Juveniles that are independent of parents can weigh 10-50 g and subadults 40-80 g (Miranda 2002a ). A juvenile whose 3rd molars had not erupted had a mass of 23 g (Ramírez-Pulido et al. 1977) .
A contrast has been reported between pelages in the wet and dry season (Hooper 1955) ; specimens from the dry season had a grayish brown pelage, and those captured during the wet season showed a more reddish pelage. Sexual dimorphism has been reported for body mass, with adult males (mean ± SD, 104.32 ± 27.71 g; n = 47) significantly heavier than adult females (92.08 ± 26.67 g; n = 34- Schnell et al. 2010 ).
DISTRIBUTION
The geographic distribution of Sigmodon mascotensis (Fig. 4 ) extends in western Mexico from southern Nayarit and southwestern Zacatecas south to southwestern Chiapas, and as far east as western Hidalgo, western Puebla, and northwestern Oaxaca (Musser and Carleton 2005) . It has been found at elevations of 0-2,550 m (Juárez Gómez 1992; Carleton et al. 1999; Briones-Salas et al. 2015) . The ranges of Sigmodon, including S. mascotensis, in arid regions of Mexico probably are not continuous and, in many cases, distributions are comprised of isolated, local populations (Zimmerman 1970) .
The work of Carleton et al. (1999) demonstrated that most of the cotton rats in southwestern Mexico are S. mascotensis and not S. hispidus. Their findings along with those of Bradley et al. (2008) indicated that in Mexico S. hispidus is restricted to the northeastern part of the country.
FOSSIL RECORD
Fossils of Sigmodon have been summarized by Martin (1979) , with additional fossil material described subsequently by Czaplewski (1987) , Martin and Prince (1989) , and others. No specimen was assignable to S. mascotensis. However, Martin (1979) pointed out that no relevant dental or mandibular features were identified that separated S. mascotensis and S. arizonae from each other or from S. hispidus. S. bakeri of the late Irvingtonian through the early Rancholabrean (Middle and Late Pleistocene epochs) from what is now Florida is the only recognized extinct member of the hispidus species group (of which S. mascotensis is a member). As indicated earlier, there is evidence from multiple sources that S. mascotensis and S. arizonae are sister taxa, with the sister taxon to this group being S. hispidus. Zimmerman (1970) suggested that speciation of these taxa occurred during the Middle Pleistocene. Based on their molecular studies, Peppers et al. (2002) estimated that divergence times for these species ranged from 2.5 to 3.9 million years ago. Peláez-Campomanes and Martin (2005) considered this estimate to be too high, given their evaluation of the fossil record and rates of change extrapolated from that record. They suggest that ancestry of the hispidus species group is probably no earlier than 2.5 million years ago and may well be much later, possibly < 1.25 million years ago.
FORM AND FUNCTION
Sigmodon mascotensis has 5 pairs of mammary glands: 3 pectoral and 2 inguinal (Sánchez Hernández and Romero Almaraz 1995). The female reproductive tract has been described anatomically and histologically (Ricardez Barbera 1991) . Ovaries are located in the sublumbar area under the kidneys and are covered by follicles in different developmental stages. They exhibit high follicular activity, with formation of follicles beginning in the internal part of the ovarian cortex and extending to the external portion. Fertilization takes place in the ampulla of the oviduct. The oviduct contacts the antimesometrial side of the uterus through a papilla. The uterus is Y-shaped and formed by the following 4 layers of cells: cylindrical columnar epithelium associated with glands; vascular flat epithelium (not keratinized); relaxed conjunctive tissue and fibroblasts; and smooth muscle. The cervix is much keratinized and has 2 thin channels that connect the lumen from the uterus with the vagina. The vagina has average length of 12.7 mm and diameter of 8.41 mm. The orifice is covered with thin hair and exhibits differences in the mucosa depending on the stage of the estrous cycle (Ricardez Barbera 1991).
The resting metabolic rate of S. mascotensis was evaluated for 10 individuals that were descendants of wild-caught animals from Jalisco (Bower 1971 ).
ONTOGENY AND REPRODUCTION
Gestation lasts 27-30 days (Sánchez Hernández and Romero Almaraz 1995; Ceballos and Miranda 2000) . Litter size has been reported for Chamela, Jalisco, as 3-9 individuals, with 5-6 being most common (Miranda 2002b) . Neonates have a mass of 5-7 g (Miranda 2002b ). The lactation period is short, and weaning occurs during the 2nd week after birth (Miranda 2002b) . Cotton rats, including Sigmodon mascotensis, are highly precocial, and weaned animals enter rapidly into the trappable population . Juveniles become sexually mature in the 1st to 3rd month (Sánchez Hernández and Romero Almaraz 1995).
Sigmodon mascotensis reproduces throughout the year Miranda 1986, 2000) . Males with scrotal testes have been found January-May, July, and December (Álvarez et al. 1987; Juárez Gómez 1992; Sánchez Hernández and Romero Almaraz 1995; Schnell et al. 2010) . Receptive females are known from January and March (Juárez Gómez 1992; Schnell et al. 2010) , pregnant females from January, May, and July (Matson and Baker 1986; Álvarez et al. 1987; Schnell et al. 2010) , lactating females from January and July (Matson and Baker 1986; Schnell et al. 2010) , and juveniles from January, May, and July (Álvarez et al. 1987; Schnell et al. 2010) . At the Biological Station near Chamela, Jalisco, peak reproductive activity occurred during the rainy season with reproduction beginning in the dry season (Miranda 2002b) .
ECOLOGY
Population characteristics.-Sigmodon mascotensis generally is found in small numbers at sites with natural vegetation and in higher numbers at disturbed sites and in cropland. Few studies have reported densities. In Guerrero, 77 individuals of S. mascotensis were captured in a 3-ha coconut palm (Cocos nucifera) plantation in the Costa Chica zone (Barrera 1952) . At the Biological Station near Chamela, Jalisco, S. mascotensis was rare in a tropical deciduous forest, with a density of 0.64 individuals/ha (Collett et al. 1975 ), but abundant in grasslands and annual croplands such as cornfields (Zea mays), with densities from 2 to 50 individuals/ha, and as high as 100/ha during the dry season (Ceballos 1990; Miranda 2002b) . Speculation was that the few individuals found in deciduous forest were dispersers between grasslands (Ceballos Gonzalez 1989; Ceballos 1990; Miranda 2002b) .
The demography and ecology of S. mascotensis was studied in detail at Playa de Oro, Colima. Three 10-night sampling periods were conducted during January 2003-2005 with live traps and 1-ha grids. S. mascotensis was captured in 10 of 15 grids, and densities ranged from 0.84 to 25.62 individuals/ha, with higher densities found in a year with rainfall > 20% that of other years (Schnell et al. 2010) . Most individuals captured were adults (88.0%- Schnell et al. 2010 ). Probability of capture was estimated for 3 sampling grids in 2004; on 2, the probability was initially low, increased substantially for 6 nights, leveled off on the 7th night, and then slightly dropped; on the other grid, initial probability of capture was higher, increased for 4 nights, and decreased to 0 at the end (Schnell et al. 2010) .
Analyzing the same data for S. mascotensis, as well as those for Liomys pictus (painted spiny mouse, formerly Heteromys), Baiomys musculus (southern pocket mouse), and Oryzomys couesi (Coues' oryzomys), Poindexter et al. (2012) evaluated habitat use. Variation in habitat used by S. mascotensis did not proportionally increase when more diverse habitat was available. However, variation in habitat used was greater when the species was more abundant, suggesting that intraspecific density-dependent habitat selection influenced the breadth of habitats used. Some authors have proposed that, given S. mascotensis is common in croplands, it represents a pest or potential plague Miranda 1986, 2000; Sánchez Hernández and Romero Almaraz 1995) . In Oaxaca, the species has frequented cultivated fields (Briones-Salas et al. (2015) . Although found in cropland, Barrera (1952) surmised that they do not cause significant damage to crops.
Two studies have captured sufficient numbers of S. mascotensis to estimate sex ratio. In Guerrero, 32 males and 45 females were captured, which resulted in a sex ratio (males:females) of 1:1.4 (Barrera 1952 ); this does not differ statistically from 1:1. In Colima, 47 males and 35 females constituted a sex ratio of 1:0.74, which also was not significantly deviant from 1:1 (Schnell et al. 2010) .
Space use. indicated occurrence of Sigmodon mascotensis corresponds closely with the distribution of tropical deciduous and semideciduous forests having a pronounced dry season. S. mascotensis has been found associated with numerous vegetation types including tropical rainforest, tropical deciduous forest, tropical semideciduous forest, arroyo forest, coniferous forest, pine forest, pine-oak forest, oak forest, subtropical scrubland, mangroves, grasslands, secondary vegetation, and croplands (Barrera 1952; Hooper 1955; Collett et al. 1975; Matson and Baker 1986; Álvarez et al. 1987; Ceballos Gonzalez 1989; Juárez Gómez 1992; López-González et al. 2014; Briones-Salas et al. 2015) .
In Jalisco, Zalapa et al. (2012) studied the small-mammal community in an area with tropical semideciduous forest, evaluating a mature-forest site, as well as 2 sites previously cleared that were regenerating. A previously cleared site with secondary vegetation developed over 7 years had the greatest number of small-mammal species (6), including S. mascotensis. The species was not found at a site regenerated over 32 years nor in the mature tropical semideciduous forest.
In the Sierra Madre Occidental in Michoacán, S. mascotensis was in closed and low thorny vegetation in tropical deciduous forest from 15 to 880 m (Álvarez et al. 1987 ). In Guerrero, S. mascotensis has been collected in croplands involving corn, coffee (Coffea), banana (Musa acuminate), and coconut palm; some were collected adjacent to a fragmented tropical deciduous forest near a river (Barrera 1952; Ramírez-Pulido et al. 1977; Juárez Gómez 1992) . It was also in a grassland next to a pine-oak forest at 2,550 m, the highest elevation recorded for the species (Juárez Gómez 1992) At the Biological Station near Chamela, Jalisco, S. mascotensis was at elevations of 20-500 m in grasslands and annual croplands (Ceballos Gonzalez 1989; Ceballos 1990; Miranda 2002b) . It was especially abundant in crops with dense cover like sorghum (Sorghum bicolor), millet (Pennisetum), corn, and sugar cane (Saccharum officinarum); highest abundances were in areas covered with Guinea grass (Panicum maximum). It was common in buffel grass (Cenchrus ciliaris) and African star grass (Cynodon), including abandoned grasslands (Miranda 2002b) . Near Chamela, S. mascotensis was in areas of tropical semideciduous forest covered with trees, dense and low scrubs, bushes, bindweeds, and lianas (Collett et al. 1975) . The area was subjected to wood extraction (i.e., Cordia elaeagnoides), but tall trees (> 20 m) still remained; dominant species included Casearia obovata, Caesalpinia eriostachys, Clorophora mollis, Enenbeckia berlanderi, Forchhammeria lanceolata, F. pallida, Guazuma ulmifolia, Lonchocarpus, Leuhea candida, and Neea psychotrioides. At another location in Jalisco (elevation 2,135 m), S. mascotensis was in a pine forest with an understory that included grasses, blackberry (Rubus), and Salvia (Hooper 1955) .
In an arid region of Colima, S. mascotensis was captured on a rocky slope in an open riparian forest with adjacent growth of tall brush (≤ 6 m) and small trees, many of them thorny (referred as monte vegetation) at an elevation of 426 m (Hooper 1955) ; it also was located in brush, piles of palm fronds, and other litter from a plantation of oil palms (Elaeis oleifera) at 60 m. In coastal Colima, S. mascotensis was in a tropical deciduous forest associated with thorn forest, grass, mangrove, and palm trees; dominant trees and bushes included Coccoloba barbadensis, Acacia hindis, A. farnesiana, Senna palida, S. occidentalis, Pithecellobium lanceolatum, P. dulce, Hyperbaena ilicifolia, Crataeva tapia, Prosopis juliflora, and Guazuma ulmifolia (Schnell et al. 2010) .
In Zacatecas, S. mascotensis seemed restricted to lower elevations in the Canyon Region (Matson 1982 ) and was considered rare (Matson and Baker 1986) . It was in grassland, scrubland, deciduous forest, and croplands near streams in areas with elevations < 1,500 m, annual mean rainfall > 600 mm, and temperatures > 16°C (Matson and Baker 1986) .
Movements by S. mascotensis have been reported for 2 localities. Near Chamela, Jalisco, average distance between captures was 18.1 m in one study (Collett et al. 1975 ) and 12-25 m in another, with maximum distance varying from 36 to 72 m (Miranda 2002b) . At Playa de Oro, Colima, average distance from centroid was similar for males and females, with an average of 9.85 m ± 7.97 SD and range of 0-46.5 m (Schnell et al. 2010) .
The species is highly terrestrial. In coastal Colima with equal numbers of ground and elevated (1-3 m above ground) traps, 85.6% of 270 captures were in ground traps (Schnell et al. 2010) . MAMMALIAN SPECIES 115 S. mascotensis builds surface runways through the vegetation similar to those of S. hispidus (Matson and Baker 1986) . The burrows, generally superficial and rarely subterranean, are built in the base of tree stumps, fallen logs, cavities next to tree roots, rock cracks, the base of grass clumps (i.e., termed macollos), and piles of vegetative material (Miranda 2002b) . In some areas, S. mascotensis used rocky soil as shelter (Sánchez Hernández and Romero Almaraz 1995) and seemed to prefer low arid regions with dense grass cover (termed zacate- Davis and Russell 1953) . Habitat preferences by S. mascotensis were evaluated for 5 trapping grids at Playa de Oro, Colima, in January 2004 (Schnell et al. 2010) . Univariate analyses indicated that locations frequented by the species had significantly more ground cover in woody plants (mean 9.6% where species captured versus 6.8% where not captured), forbs (15.8% versus 7.9%), and grasses (22.0% versus 8.0%), but less in litter (20.0% versus 37.1%) and bare ground (19.9% versus 24.7%). The places preferred had more vegetation low (0-2.5 m; 4.7 versus 3.2 hits) and less at higher levels (2.5-7.5 m; 1.8 versus 3.8 hits). In addition, preference was for lower canopy (5.1 versus 7.8 m) and a more open canopy (49.3% versus 80.1% closed), as well as where trees were relatively distant (6.5 versus 4.7 m). Likelihood of occurrence was evaluated based on models developed with nonparametric multiplicative regression, which can recognize not only linear and logistic responses to an environmental factor, but also hump-backed and other relatively complex distribution patterns. The analysis indicated likelihood of occurrence of S. mascotensis decreased linearly as litter increased and increased linearly with average distance to nearest tree. Likelihood was highest when investigators recorded a high number of average hits of shrub stems on a 1-m vertical pole held at 1 m height, a variable that indexes the density of shrubs 1 m above the ground; the overall response curve with respect to this variable was undulating. Likelihood of occurrence was relatively level for slopes of 0-6°, increased from 6 to 10°, and leveled off for 10-17°. For canopy height, likelihood of occurrence was relatively high for 0-4 m, but also for canopies of 18-20 m.
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Diet.-Sigmodon mascotensis is omnivorous and feeds mainly on green parts of plants, seeds, insects, and small mammals (Nowak and Paradiso 1983; Miranda 1986, 2000) . In a coconut-palm plantation in Guerrero, it was observed to consume stems and flowers of young coconut palms, but its main food was seeds of wild grasses (Barrera 1952) . Near Chamela, Jalisco, grasses and herbs were the main dietary items, though S. mascotensis also eats seeds, fruits, and occasionally invertebrates (Ceballos Gonzalez 1989; Miranda 2002b) . In Guerrero, S. mascotensis fed on seeds, green plants, insects, and other small animals (Juárez Gómez 1992); it also was a factor in seed dispersal. The species has survived well under laboratory conditions when fed fresh vegetables, fruit, and rolled oats (Ceballos Gonzalez 1989) .
Diseases and parasites.-External parasites of Sigmodon mascotensis have not been studied in detail, and only 2 have been identified. One was the siphonopteran Plusaetis dolens dolens (Ponce-Ulloa and Llorente Bousquets 1993) and the other an acarine, Prolistrophorus bakeri (ListrophoridaeEstébanes-González et al. 2011).
Blood serum from S. mascotensis had a positive reaction to Sin Nombre Virus antigens (a strain of Hantavirus that causes Hantavirus Pulmonary Syndrome), with reciprocal antibody titers of 128-4,096 (Chu et al. 2008) . Hantaviral RNA was found in the blood sample of 1 individual. The strain was characterized as a unique genotype of Hantavirus (Playa de Oro Virus) and seems to be the result of a spill-over infection from the main host Oryzomys couesi (Coues' oryzomys).
A 1967 epidemic of hemorrhagic fever, which is caused by viruses of the genus Arenavirus, occurred in the state of Chiapas. In 2000, Cajimat et al. (2012) (Sánchez Hernández and Romero Almaraz 1995; García-Estrada et al. 2002) . In the Sierra Madre Occidental in Michoacán, S. mascotensis was found along with Tlacuatzin canescens (gray mouse opossum), Liomys pictus (painted spiny mouse, formerly Heteromys), Coues' oryzomys, southern pocket mouse, Osgoodomys banderanus (Osgood's deermouse), P. spicilegus (gleaning deermouse), and Reithrodontomys fulvescens (fulvous harvest mouse), and it constituted 3.3% of all captures (Álvarez et al. 1987) .
In a coconut-palm plantation in Guerrero, S. mascotensis was 1 of only 2 rodents captured, the other being Rattus norvegicus (brown rat- Barrera 1952) . Also in Guerrero, at the Sierra de Atoyac de Álvarez, S. mascotensis had a relative abundance of 0.5% of small mammals collected along an elevational transect. It was captured in association with painted spiny mouse, Oryzomys alfaroi (Alfaro's oryzomys), Coues' oryzomys, O. melanotis (black-eared oryzomys), P. boylii (brush deermouse), P. evides (Juquila mouse; treated as synonym of P. aztecas by Musser and Carleton [2005] , although others continue designation as a separate species; e.g., Platt et al. 2015) , P. megalops (broad-faced deermouse), and Reithrodontomys sumichrasti (Sumichrast's harvest mouse-Juárez Gómez 1992). Near the town of Tecpan at the Costa Grande of Guerrero, S. mascotensis was captured in a corn field along with painted spiny mouse, Osgood's deermouse, and Juquila mouse; at a plantation growing coconut palms and bananas near a lagoon, it was captured along with fulvous harvest mouse (Ramírez-Pulido et al. 1977) . Near Chamela, Jalisco, it has been recorded along with gray mouse opossum, Megasorex gigas (Mexican shrew), southern pocket mouse, painted spiny mouse, Nyctomys sumichrasti (Sumichrast's vesper rat), Coues' oryzomys, black-eared oryzomys, Osgood's deermouse, P. perfulvus (tawny deermouse), Rattus rattus (roof rat), fulvous harvest mouse, Xenomys nelsoni (Magdalena woodrat), and Spilogale pygmaea (pygmy spotted skunk- Collett et al. 1975; Ceballos Gonzalez 1989; Ceballos 1990; Miranda 2002a; Domínguez Castellanos 2006) . In grasslands, S. mascotensis was more abundant than painted spiny mouse, and in deciduous forest painted spiny mouse was more abundant than S. mascotensis (Ceballos Gonzalez 1989) .
In coastal Colima, S. mascotensis represented 9.2% of captured small mammals (pooled data for January [2003] [2004] [2005] , with lower numbers than Coues' oryzomys, the southern pocket mouse, and the painted spiny mouse, but higher than the gray mouse opossum, L. spectabilis (Jaliscan spiny pocket mouse, formerly Heteromys), Sumichrast's vesper rat, Osgood's deermouse, Oligoryzomys fulvescens (fulvous colilargo), tawny deermouse, fulvous harvest mouse, and Magdalena woodrat (Schnell et al. 2010) . S. mascotensis shared trapping stations more often than expected by chance with Coues' oryzomys and the southern pocket mouse, indicating they were using habitat in similar ways; in contrast, S. mascotensis shared fewer trapping stations than expected with the painted spiny mouse, meaning that they shared the same grids but were frequenting different parts of the grids (Schnell et al. 2010) . Further analysis of the same basic grid data for the 3 years also indicated that S. mascotensis and the southern pocket mouse were using the more open areas, while differing from the painted spiny mouse and Coues' oryzomys, which were in the more closed areas available (Poindexter et al. 2012) .
Based on field observations, it has been surmised that, generally, habitats can support only one dominant grass-eating species (Baker 1969), so Sigmodon species are rarely sympatric. However, seed-eating species like those in Peromyscus, Reithrodontomys, Baiomys, and Heteromys are not incompatible with Sigmodon species.
Sigmodon mascotensis is an important component of the diet of the coyote (Canis latrans), gray fox (Urocyon cinereoargenteus), and jaguarondi (Herpailurus yagouaroundi- Guerrero et al. 2002 Guerrero et al. , 2004 . In the Chamela-Cuixmala Biosphere Reserve in southwestern Jalisco, S. mascotensis was the most important prey for coyotes in the dry season and 2nd-most important in the wet season (Hidalgo-Mihart et al. 2001) . It is an occasional prey item of the cougar (Puma concolor), ocelot (Leopardus pardalis), coati (Nasua narica), beaded lizard (Heloderma horridum), boa (Boa constrictor), and birds of prey (Núñez 1999; de Villa Meza et al. 2002; Miranda 2002b) .
BEHAVIOR
Sigmodon mascotensis appears to be territorial but this can vary according to food availability, time of year, and sexual maturity (Sánchez Hernández and Romero Almaraz 1995). It is both diurnal and nocturnal with principal activity periods at dawn and dusk (Juárez Gómez 1992; Sánchez Hernández and Romero Almaraz 1995; Miranda 2002b ).
GENETICS
Sigmodon mascotensis has a diploid number (2n) of 28 chromosomes and a fundamental number (FN) of 26, with acrocentric autosomes that range from large to small. Sex is determined by an XX or XY pair of chromosomes. The X chromosome is a medium-sized acrocentric, similar in size to the X chromosome of other Sigmodon species with different karyotypes. The Y chromosome is a very small acrocentric, smaller than the smallest pair of acrocentric chromosomes (Zimmerman 1970) .
The behavior of sex chromosomes in a pachytene cell from S. mascotensis has been described (Zimmerman 1970) . During pachynema, the sex vesicle is negatively heteropycnotic and the XY pair is elongated. In leptonema, the vesicle is positively heteropycnotic. The sex chromosomes of S. mascotensis begin to elongate much earlier in meiosis than in S. hispidus. During diakinesis, cells have 14 pairs, with X and Y chromosomes arranged end to end. Two euchromatic areas are present; a large one on the end of the X chromosome and a smaller one at the intersection of the X and Y chromosomes (Zimmerman 1970) . A minute euchromatic region is present at the junction of the X and Y chromosomes (Zimmerman 1974) .
In an evaluation of patterns of chromosomal evolution in Sigmodon, Swier et al. (2009) studied changes in chromosomal arrangements based on the molecular phylogeny of Henson and Bradley (2009) and the hypothesis that S. hispidus has a karyotype similar to that of the ancestor of the genus. Results indicate that numerous fusions of chromosomes occurred relative to the proposed ancestral karyotype, fusions that led to species-specific chromosomes. This supports the conclusion reached by Elder (1980) that mainly tandem fusions had occurred in S. mascotensis. Findings indicate that the chromosomal rearrangements in S. mascotensis only became established after the species diverged from others in the genus.
A telomere is a region of DNA at the molecular end of a linear chromosome that is required for replication and stability of the chromosome. Meyne et al. (1989) evaluated 91 species, including S. mascotensis, from a broad cross section of vertebrates to determine if the telomere DNA sequence found in humans-(TTAGGG) n -was the same in other vertebrates. It was indicating that this sequence of the functional vertebrate telomere has been preserved in species that shared a common ancestor over 400 million years ago.
CONSERVATION
Sigmodon mascotensis is not accorded protection according to Mexican law (NOM-059-ECOL-2010-Secretaría del Medio Ambiente y Recursos Naturales 2010). It is listed as a taxon of "Least Concern" under the "Lower Risk" category (LC/ LR- Álvarez-Castañeda et al. 2016) . Sánchez-Cordero et al. (2005) modeled potential distributions of 85 continental endemic Mexican mammal species. They employed locality information from museum specimens prior to 1970 to estimate ecological niches and potential distributions of each species, assuming such specimens came from habitats not affected by major deforestation practices initiated nationwide after that date. Potential distributions of mammals were then compared to untransformed habitats based on the national forest inventory of 2000 to estimate the extent of humaninduced change in habitats that could affect a given species. For S. mascotensis, they estimated that only 55.60% of potential habitat for the species remained untransformed. A basic assumption employed in their study was that habitat transformed into agrosystems and settlements constituted unsuitable habitat for each of the species evaluated. In the case of S. mascotensis, loss of suitable habitat likely was considerably overestimated, given that the species is known to inhabit areas associated with open areas, secondary vegetation, and cropland.
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